Role of Hog1, Tps1 and Sod1 in boric acid tolerance of Saccharomyces cerevisiae.
In order to identify genetic contributions to boric acid (BA) resistance, a yeast knockout collection was screened for BA-sensitive mutants. Prominent among the BA-sensitive mutants were strains with defects in the cytoplasmic part of the high osmolarity/glycerol (HOG) signalling pathway, the trehalose-synthesis pathway (TPS1/TPS2) and the copper-zinc superoxide dismutase SOD1. An analysis of HOG-pathway mutants and fluorescence microscopy of Hog1-GFP fusions showed that the non-redundant cytoplasmic components of the pathway, Pbs2p and Hog1p, are required to maintain BA resistance, but that import of the activated Hog1p kinase into the nucleus neither occurs during BA stress nor is necessary for wild-type-like BA tolerance. Pbs2p and Hog1p are also required to support normal morphogenesis during BA stress as their absence leads to BA-induced hyperpolarized growth. An analysis of Sod1p and Tps1p expression revealed that BA stress induces superoxide dismutase and increases trehalose synthesis activity, albeit only after a 7 h delay. We conclude that normal BA resistance of Saccharomyces cerevisiae depends on the functioning of HOG signalling, the trehalose synthesis pathway and superoxide dismutase activity.